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(ej) 



20 3 
35 2 
0 3 

58 m 

2.029,000 S! 

1. fi^^Ai- gAH|AH(£S)_1 



29,000 ^ 
35.000 
0 ^ 
1,965.000 SI 
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^ S^^^^<H1 S]^ <^^SAl^;^l-» ^^^tbT:]-. Ti<Hl sa>s1^ Ti7> ^^£)c>1 TiN.^ 

Ti#<Hl ^^cflAj.^^ ^z^fVcf. ^V^^J^*?! Tif^^ a 

^ ^ofl ntfls ^ 9X^^, #^ Ti02#^ jasf^^i ^^ 

£ 8d 

•5^^. Ti. TiN. Ti02. 
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^^S^lih^V ^ ZL ^^flS^J-'^ {LIQUID CRYSTAL DISPLAY DEVICE AND METHOD OF 
FABRICATING THEREOF} 

£ 2^ 3£ 1^ I-I'^ 

-E 3a~iE 3i^ #2fl ^^SAl4i>^>o^ M"^^^ S'S . 

311 : TflolS^^ 312 : 

50-4 



1020020088430 
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313 : 



314: 



322 : 7llolH^<=^f^ 



324 : 



332 : l-^t'flHSii^i 



334 : ^s]^Ei# 



340 : <s^^# 



370,372,374 : Ti^ll^ 



[^^^ 

^ on;^^Al4^;^H1 %^ ^^S., TiSf Ti02» ol-§-tb ^S.^ ^fl^^^g 

SAl4i^>#, ^^5.Al4i;^l-(Liquid Crystal Display Device)5!l- ^^S.>«>1 

^1-^1 (Flat Panel Display)<^lAi^ ^■^^] j^^^;^].^]. zp.y] 

^(Active Matrix) ^^«J-^olel- ^v^, ^]^]^ ^)lH^r±i«j-<5^oflAl^ ^7]^ 

dli;^l-7> oflH^i^^ O.^ Hfl^^ Z^-Z|o^ Sl-dtofl «ll^lS]ol ^fltg- ^4,=. ^-^*>7)1 ^Cf. 

-^fl^aAl^^V^ ¥^i>^VS.Ai ^^^SsH^l^Bldhin Film Transistor; 10)# ^V-g- 



1020020088430 W^ *^^}: 2003/4/4 

^7] 7flol3e^ol(3)4 711 olH^^( 11)4 , ^7l 7llolH^^(ll) ^^^^<^ ?\\ 

olH^^(ll)<^l ^^}^S.7} 9l7}^c;\] rtfe^ ^r^^sj-s]^ ^£^1#(12)4. ^V^^l^ 
(12) ^ofl ^A^^ i5i>.^^(13) ^ :^ell^^^(14)o.s. ^^a^acf. ^^7l S|-i5iSl S^lcg^ 
^71 :3ii^^(13) ^ ^211^^^(14)321- <^^S\o] «>£Allf^(l2)ol %>^j2|-^oil xc^e}- 
^7] :ti^^(13) ^ :B511o1^^(14)^ -f-til s|-^v^:^7> 9l7}^o] ^.^Ct^S^l^H 
^^)* -^^^1^1^ Sl-di^^(16)ol ^^^^<^ 9X^. 

:£ 2^ £ 1^ I-r>«d ^i^SS-Ai, ^7] #efl ^^S^l^T^l-Sl ^ 

iAl^ w>5>l- :y-ol, «VBVE^;^|>-Ei(10)^ -^r^Si). 1-^^ 0]=- 

>lll7l^(20) ^«ll ^^^s^ol 9X^. -^7] ^n^^^]^B\aO)^ ^117^(20) ^oil ^ 
7iloiE^^(ii)ji|., >^V7l 7iloiH^q-(ll)<il ;*1U71^(20) ^^Hl ^f^^ 

7ll<^]B^<?l#(22)3l-. ^^7l ^^#(22)^011 «!:£^l#(12)32l-, -^71 «]:£^1#(12) 

^:i^^(13) ^ -^211^^^(14)4. ^Vl ^1171^(120) ^^Hl 21^^ 
(passivation layer ;24)-^S. ^^^^^^1=1-. ^7l ^S.%^C24) ^<>\]^ liJ:#(24)<Hl ^ 
^^#(26)^ -i-^ ^1-^i-H^^l^El (10)^1 ^ell^^^(14)<Hl ^^£l^ ^:5^^^(16) 

-^Sl4 ^tg^ ol^^H^ ;«ll27m(30)«^m ^^^H€;^l^Bl(lO) 
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no_s. %o] ^ai|-^>^ «J-^1^>^ lr^°]]B^^(32)^, R(Red). G(Green). B(Blue)S 

ol^o^;^ ^^1 ^e-i^Bi#(34)ol ^-^^5)0^ ^^^1. ^7] ^^1171^(20) 

^ >il27l^(30)ol ^^hSlJL ZL AHofl 6B;^^(4Q)ol ^A^£]o^ ^^^SA1^;^]-2 ^^ytt^f. 

-f^, £ 3a<^l S.^]^ ti}fi)- ^o), ;*lll7l^(20) ^o^] ^^^H ^^#(lla) 

^ ^ ^ ^oj) ^^^^fi) iS.efl^l^xHf'(photoresist;60a)# ^^^^>i=)-. £^<^1^ 

^>7l iSeflx)^H#(60a) ^<^1 t^>>iH(70)1- ^^1^)^! ^VEflofl^-] ^V^^i (ultraviolet 
light )4 2:A)-s:>Jl ^^^^ ^^s:>^, £. 3b<^l £A) ^ ti>S|- :y-o) 

(lla)^<Hl^ i£e))^l>iH3fl^(60)ol ^A^^t:)-. olnfl, ^7] ^^^^]^:^^^ 
(negative) it£e)]^liH^Ai , ;^)-iq^ol o^<^o] ^^^:^6\] oj^fl ^^flT^^c)-. 

^1-71 SSefl;^)^B5ll^(60)^S #^#(lla)^ 'U^^r Ir^^Jtb ^EfloflAl 
^7] #^#(lla)ol) 9l7m^, S. 3c<^ ti>s>). :^ol, ;?lli7l^(20) 

£ 3dol) iA)^ Hj-fi). ^o), ;^fll7)^(20) ^^1<H1 ^^A^ 7)1'^1H^^^(22)^ 
^Aj^V ^ n ^oi) «V£^l#(12a)^ -^M^ '5}-i^l#(12a) ^<^1 

i£e1)^]:fi^^ i3>^3# ^^lA)^ ^ ;^l-5l>a^ 2iA>s)-ji 2)--g-§>^, 

al:IE^)#(12a) ^o)]^ ii£S5ll;^)^B3fl^(62)o) ^^^^cf. ^7) i£5))^liH2)l^(62)^ 
S. a]:£^)f^(12a)S) <a^» ^S.^^^ ^^-^''^Wr ^-g-^V^. £ 3e<^] £a)^ uj-s). 
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<25> o]<^^^, S. 3f<^l Hj-sq- :y-o], ;^lll7l^(20) ^^joJl ^ 

^z]-^H ^£>^lf^(12) 4ii^^(13) ^ :^Hll'el^^(14)^ ^>^^^j9.5.>>^ y^]i7]% 
(20) ^ofl «>n^E^^]>^Bll- ^^^ttcf. 
<26> ^V^, £ 3g6\] ^A]^ wj-sq. ^o], ^^^^(13) ^ ^eflol:^^(i4)o] ^A^^ ;^|i7l 

^(20)0)1^ iJ:f^(24)ol 2l^£]c:>1 ^j-7l aV^l-E^^l^Eil- je.:^:*!:!^. o]^, ^1-71^ 

(14) ^^^(24)^ -^^^H ?i^l-(contact hole;26)* ^^^^3:4. 
<27> ojolA-l. £ 3hoil iA]^ ^o], i^f.(24) ^c>ll ITDdndium Tin Oxide) 

^(16)* ^^^t!:^^. o]nfl, .^71 ^^^^(16)^ ^S.%^(24)'=^] ^^^^ ^^*(26)^ *tfl 
wVnVE^^]^Ei5l :^efl<?I^^( 14)^1 ^7]^±^ ^^^tf. 
<28> ^v^^ :£ 3ioi] 3£Al^ til-c^ ^o], ^]27]^{30) ^M] ■i:?«nfl:e 1^^(32)54. ^e^^Ei 

#(34)* ^-^^tt ^. >8-7l 171:^(20) ^ ^l27lJa-(30)* ^^ht!: ^ H a>o]61i 6n;^^ 

(40)* ^-^^S^ldti^V* 
<29> ^V7i^v tij-Sl- ^o], ^^^SAl4i^>o] iSell^^l oj-g-fl: i 
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^ ^ 40~45%# ^}^M7\] ^rf. 

J^]7l^ ^7l^;^l-s^ ^ISHl-g-^ ^7M^]^ ^9l<=>] € ^'?]: ^He} 3^l7ls]^ i£ 

^(spin coating)<^l Sisj^c]), ^7) r^i^S^o^] 5:itflAl^ S-Sefl^l^^A j^^^l 

21 Sia<Hl^ °l^l7l^ (non-stripped) S.S.^]^]^B.7} , ©1^^ ^7ldb;^Hl 
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<35> ^ ^Vt^^ >^V7|^V ^<?>eM ^1^^^ ^-2.5., ^Z]-cfl^Vf. ^6\] Ti^ 

^^^^m ^^l^f, ^zicfl^vA o^6\] Ti#^ ^^^srv^ ^^l^q-, nv^^ai- o]^t} 

<^ Tif^S^ ^^6\] %^ SA>^H TiNf^^ ^^^5:>^ ^^1^, TiN#l- ^ 

71 ^TllSf, >a-7l TiSll^^ ^^^H ^iTlsV^ ^711^ 

<39> ^oM £fe ^l-8-sr>D^, ^o] 2:^>^<H] ttj-El- Ti7> ^^-S^o] TiN 

^-^^^cf. TiN^ ^S. ^^^z^-«j-i^oil o^«fl Aiz^-sj^dl, ^z]-7>:^^^ Cl2 
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CI2 ^^:7>i<^14. 

<40> ^i^ofl 14^ '2fl^jSAldt;^> ^l^Hj-i^ o. 7]:^^ ;^1^^>^ ^^1^, Ti^s\- Ti 

<41> 711 olH^^^ 7]%m^] ^^^^ ^^^^}JL ^7] ^<^1 Tif-* ^^^^ 

^, i^V^a.^ Ir^^^Jt!: ^^EflollAl 2zA}t}<:^ Ti^S] cg^^ TiNf^^S. ^^^17] 

o^., ^^'I'^^i ^oM TiN^* ^171§>^ -^1-71 Ti#* <^l-§-S^H ^oM ^^f^* ^4 

<42> ^-^d^V^ ^^1^ 7flo]H ^<?^# ^«11 ^^^V^ 

^711 fil-, ^oil Tif^* ^^^sV^ ^711 sq-, ii^v^as Ir^^J^ ^^EfloflA-i 

2:A>e><^ Ti#^ TiN#^S ^^Al^l^ ^^1^, ^7] TiN#^ ^l7l*>^ ^ 

^15+, ^7l Ti#^ <^]-g-*l-<^ ^7l «ViE^lf^-g: M^^^ ^ >a-7l Tif-^ ^iTl^rV^ ^^S. 

<43> ^1-71 ::J^i/=efl^^^^ ^^^^>^ ^711^ '^-£>^1# ^^^*>^ ^^l^q- 

. ^^7] ^oll Ti#^ ^^^^V^ nV^HS l-S^at!- ^^BflollAi SA>^> 

<^ Ti#^ <^^* TiN#-^S ^5i-Al7]^ ^^1^. ^7l TiN#* ^l7l^>^ ^:^]^, 
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^ ^^^^^ <^l-f-<^^cl-. 

nelJl, >^7l ^^^*>^ ^s.^ ^oil ITOClndium Tin Oxide)#* 

^^i^}^ ^n]^, ^7] ITO# ^<H1 Ti## ^^ISf. T.>i3S. l-S-^Jtb ^Hflofl 

Ti#^ <^^^ TiN^-O^ ^^^1^1^ ^n^, TiN^^ ;^l7l*V^ >y-7l 

Ti#^ ^iTl^l;^] 2]-z^ 711 o] 3^^^ ^>i/:^eil<y^^ ^o\] ^o} ^ 

^7] s\r±^^^ Ti02^ ^«fl ^£ 9X^^, o]^^ 

^^^<^1 ^tt 51-^^^^^^ ^711^ iJ:# ^oi] ITO^^ ^^^^>^ ^/^l^, ^7] ITO^ ^ 

<H1 dl^^^ Ti02#^ ^^^*>^ ^^1^, °>:i3l- AV-g-5:>Cx^ <^^o:| Ti02#ofl S 

A}^}c^ ^^A^ Ti02#* ^^^^ Ti02#^ ^^*><=i Ti023fl€* 

^^^s>^ ^^]^, Ti024^* '=>]-%rn^ ITO^ -^^*><^ Sl-^^^ull- 

^n^^^i Ti023llBi^ ^^^^>^ o]^<^i^i:f. 
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'H^l'^. Ti#^ TflolH^^, 4i>i/:E.E^1o1;^^ ^ ;^o^3E BfufS] ^g-^ofl 

<49> Sj-^^^Sf ^o^l^ Ti02#<^l ^^^^ ^S. 9X^. 

^^^tl:4. ^^1, ^7l sfl^^A^wj-igoflA^^ Tfloje;^^^ ^^^^ ^ 

<52> oi^>, sseflxl^iH cfl^ ^^(^. ^^)# ^>^^*>^ 

<53> M. ^vt^o)] ^-g-sl^ s^^^^^«J-^<^lA^^ ^s, Tisq- Ti02» ^>-g-^cf. <a^^ 

Ti^ ^7l^oflA^^ -LV^SlM- ^4i^^7l<HlAi 7}<^S\^ TiNO.^ ^Cf^ A>^cl ^V^;^ oX 
^. Ti^q- TiN^ ^Z]-^£^>7> Cfs7l nfl^ofl, TiSl <:g^^ ^^Aj^^i TiN# ^ 
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^^tlr 4- ^^^^ ^^7}^Mr ^-§-^1^11^, TiN^l ^]7]S\o] TiaB^o] u-o> oj^j ^cf 

atb, dt^^^^ TiOx^ %o] SA>^ig, ZL a^^Sl -^^^o] ^$510^ ^^^^ 

* ^^4. ^^^^4 41=^-^^^ ^^^^V^l* ol-g-*>^ sfl^o^ xiOxsfl 

-£ 4a~:£ 4f^ Ti* oj-g-tt ^fl ^ ifj-i^ ^ 3^^<^lt^. oM, ^ 

^(101) ^^^-(103)* ^ ^o\] Ti#(110)* Tif^(llO) 

^^(evaporation)c>li4 i^lBl ^ (sputter ing)«J-'^«5i] ^^^^^f. <5H>«r), £. 4b<sfl 

cm eflol^^sq. SA>*}-C]-. :^o^ SA>^ ^ Ti#(100)O.S.^ oim^l 0I7].- 

^V7l SAHl Ti#(100)ol ^#5)71 Aj^l-ti-Cf. Ti^ ZL S^^Ei ^nS\7] 

^l^^H, Aj^Vo] ;gjif^oil rrfs^. Ti#(100) ^^]7} ^^^o] , £ 4coll Sa]^ uj-s^l- 

^^^m. <=§^<H1^ Tif^(100b)ol ncflS. ^0> A^Zi-S)ol ;^l7l^ «^C^ 

TiN#(100a)ol ^^^^cf. 
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<57> o]:^, i 4^6\] :y-ol, ^7] TiNf^(lOOa)* ;^l7l*H Ti# 

(110b), ^ Ti3x|)^^ ^^^t]:t:f. ^7] TiN#(100a)^ ^S. :^^^2\^^^(^ry 

etching process)*^! '^]^'^^^. ^7] Cl27>^i«^l tii\^ TiN^l 

^2]-^:£7> Ti^ ^^^S. ^4 ira>s7l ^zi-7>.iiS.^ Cl27l-r^iul- CI2 

<58> 01:^, >a-7l Ti5fl€(110b)-^S. ^^#(103)* l-S^J*}- >bi-EflollA^ ^^^(103)^ ^ 

^^^«c^'^<=>lM- ^zl-^>i^, £ 4eoi] H>st). :^o] Ti all ^( 110a) 

^>-^^ ^l^tl: ^#0] ;Hl7l^r:f. 

<59> ojo^^^^ i 4f6\] Hl-S!]- ^o], .^1-7] ^^sfl^(i03a)^Hl '^^l- ^fe Ti3j)€ 

(110a)# ^^^}<^ 4^^^. oH, >^V7i Tisfl^CllOa)^ ^ Aiz]-«j-»g 

ofl ^2^^ ^ o;^cf. ^^^zt«J-^oilAi^ ^z^'Sfl o.^ H2S04« ^l5q*V c^i^ s-c^ 

HF -LV* AV-g-^Vcf. ZL o]o.^ >a-7l HF^ TiS]-^ TiF» ^^^^H ^iTls] 

^l^N S04<^l^^Ti^^ ^>^^M ^71 nfl^o]c^-. olnfl, ^^y] Ti ^flBldiOa)* ^-^^^-^ 
^]-^*><^ :^]7]^ ^ ^^tfl, o] ;g o. Cl27>>iuf CI2 ^^7>>i 

<60> £ 5a~5f^ ^#'L>^1-51 ^ o]^^ q-Efvfl 

^ 71^(201) ^oHl ^#*H ^^#(203)^ ^^^^ti: ^ zi ^011 TiOx, Ti02 

♦ Ti02#(210)# ^^^tJ-nf. >a-7l Ti02#(210)^ ^^HH" :i2lEi^c,11 ;si 
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^ ^^^-(203) ^<^1 ^£ SX^^. ^^#(203)^11 Ti* ^^^V ^ 9l7}^7] 

M- SA>^l-c^ -arst-^l^-^S^ ^^^^ ^£ ^1=}. 
<62> o]^, £ 5b<^l 3E.Al^ v}^ :y-ol, p].^3(207)* A>-g-^H ^fl^o] ^^^^ cg^^ 

^EfloilAi ^H'Jd'^m 5ll<^l^fil- 2:A>*]:C|-. 

<63> Ti02^ ^^^C^l. ;^Viq^oiq. i]]o]7.^^ SA>^Vig S.^c]] OH 

7l7> ^m^^ 2)711 €l=f. 

<64> Ti02f^'Hl ^>^^# SA>^o)l icl-ej- ^^Z^-(6nj^]7|. S^oflA-^ ^^^^<y' 

<^11- °fl 21-* ^^V^ ^-^S, ^^l&ltb ^#21-^ Jl^m^^ (Wettability), 

^ H-El-vfl^ ^io] 1:^)0] ^;^|-^ ^cif;?^A-l Al;^(<:^l^ s-ig ^ lAl:<2) 

^>^^* ^^m-t nfl ^^Zl-ol 0<H1 7>7}^MCK?1^A^* ^^^Cf^ ^nl). 
<65> ^l-iq.^ 5ll<^]^iSl SAHl £ 5C<H1 SA]^ H><4 i^o] , Ti02#^ S^(211) 

€^^^* ^llTi02#(210a)3l- dt^Aj^ ^l2Ti02#(210b)^^ ^el^cf. 

<66> Aj.7]<4 ^ol, A]s. t]-^ A^^* ^vjl o;i^ Ti02#<^l H2SO4M- ^i^elTll^ ^zl- 

^-g-Al7l^, :|1^A^* ^llTiO2#(210a)sl 0H7171- H2S0421 50401^31- 

^^^^4. ^. Ti02#^ S^oi 0H7H1 slsfl :a.ss)^ ^<^1i=l-. ^el-Ai, ^^a^# 

^l2Ti02^(210b)^ol Alz^-^ofl o^tll ^]7]^o] S. 5d<Hl i£Al^ :^o] ^y] 

(203) ^<H1^ >l]lTi02#(210a). ^ ^t}^ 3fl^<Hl cfl-g-*>^ Ti024^'?><*1 'd'**!- ^Tll ^ 
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oH^i, S. 5e<^l w>sq- ^o], ;^llTi02#(210a)<>ll ^^#(203)^ 

^V^tb ^l-^<^l^i -^4^^^ ^-§-^1^ ^, :£ 5i^] t3>5>|- :y-ol C12/N2M- CF4/Cl2^ 

7>>il- ol-g-^>o^ ?HllTi02f'(210a)l- ^l7l*><^ 71:^(201) '^<^1 #^3^^^ ^ 

♦ ^1^1- ^-f^lH <Hlol>a(ashing)^^^<^l ^-S-*>7fl £]^1^ TiM- Ti02» ^l-g-tb ^Jfl^^ 
^SBi(spin coater))7l- €-S.sl-7i] sjcf. tiV^o^i , xiM- Ti02# ^ifl^^^^^^^^ ^ 

7i4i>^]-2i ^^3^ ^o^^ ^^<HiA^ ^ 9m. ^^^^^ ^^^*>^ ^ 

^ ^7l nfl§-«fl, ^iS] ^J-til7> ^^^71] ^Cf. ICj-el-Ai, MBll^l^H* A> 
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5^171^ ^cJ-^Al^l^ ^-B-^Vtq-. tiVigofl, TiM- Ti02» <^l-g-t!: 

<73> £ 6a~£ 6c^ Ti9^ n ^^^2|-#^ Aiz]-^;^:^].^ o]^^!: ^^^^^^o^-'^c,! 

<74> -^^i^ :£ eaoll w>sq. ;y-ol, -^-B^si). ^1^^^ ^1171^(320) 

Al, Al^^ CuS}- -^^^ ^^^H ^^^(311a)* ^^^*V ^ ^ ^ofl Ti 

#(370a)^ ojo^Ai, >^V7i Ti#(370a) ^j-^<^l ^>^3(380)1- ^^1^]^ ^ 

<H TiN^^ sic].. 

<75> ^Z|7l-^(c^l# 1:^, Cl27l-^M- CI2 ^^7>>i)# ^^^>^, TiNo] y^]7]s\o] 

^7l ^^#(311a) ^<H1^ JE 6b<Hl S.^]^ H]-sq. :^o] Ti3fl€(370)^<il ^^o} 

<76> ^7]<4 :y-ol Ti54|^(370)-2.S. ^^f'CSlla)* ^tfl<^l^i ^^^^ # 

^^z^ol] o^tfl ^iz]-ef^, ^1^*1: ^^#(311a)ol ;?fl7l£l 

B.S. ^ll7l:&(320) 7llolH^^(311)a!f H Ti3j]^(370), ^ Ti^^^'Jlrol u- 
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^> 9Xn] ^cf. o] Ti3n^(370)* ^^^^ ^A^Aiz]-oil o)^ ^^z^-^j-^, £ 3c<Hl IE 

AjSj Uj-sq- ^O] ;^ll7l^(320)^o11 Til o]E ^^(311)0] ^^^^cf. 

4^ #-^5. ^^^^ ^S. 91^. 

ol'^^i, ^1171:^(320) CVD(Chemical Vapor Deposit ion) 

7]lo]B^<^^(322)^ ^^i^}Jl ZL ^£^fl#(312a)# ^^tt ^. ^1-71 aVi^]^ 

(312a) ^<^1 cf^l Ti#(372a)^ ^^^tb^. Ti^(372a)^ <^^^ ^>^3(381) 

# <^l-g-^H -irS^o^t!- ^i-Efl<^lAi ^^^^7lollAi 7.\^^o]iJ^ ellolx-lsq- SA>^> 

^, ^c:-! Ti7]- ^5|-5lcH TiN.^^ ^Cf. Aj-^j xiN* C12M- Cl2^^7}^ ^ 

^ ^y^7}^c\] ^AtM. S. 6d<^l £A1^ tivsq- ^oi, >3.7l w>£^lf^(312a) 
Ti2fl^(372)'?l:o] u-o). oj^fl ^c)- 

^l^^f*^, ^1-71 Ti 4 €(372)0.5. ^S.^(312a)^ Ir^^^it!- ^Hfl<Hix-] ^z^7}^^ ^ 
£^1#(312)^ -^qz^^VJl ^7] Ti5^€(372)^ ^iTl^V^a, £ 6e<^l £^1^ ^^o] 7)10] 

H^^(311) ^oil ^^^W(3l2)o] ^^^^cf. H^JL, «]-3E^lf^(312)ol ^^^^ ^y]^ 
(320) ^^lofl ^^A^ Cr. Mo, Al . Al^^, Cu^ ^^f^(313a)* ^^^*>J1 n. ^ofl 
^■^1 Tif^(374a)l: ^^^^ ^^^'=>\]^^ ^>^^(382)# ol-§-3:>cx^ 2^^}^JL -iiz1-7>>;l- 

^-%r^]^]^, ^A}^ TiN^l :^]7]S\o] ^^#(313a) ^o^lfe 3£ 6f<Hl S^l^ :^ 

Tisl)^(374)i2]-ol ^o\. oj^i ^cf. 

'^I'^H^i. Tisll^(374)* ^fi^J^-^^ s^H =L sf^o^ ^^f^(3i3a)^ ^iz^^]. 

^7l Ti5fl^(374)^ ^l:H^>^. £ 6g<Hl lEA]^ «><4 :y-ol ^7] ti]-£^l^(3i2) ^oll 
iJi>i^#(313) ^ ^ell<?I^^(314)ol ^^^^^cf. S^ofl^ £a]*>p^] ^oj.;^!^. >a-7l 
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^^(313) ^ :Bell<y^^(314)^ %-o,s. ^^^^ ^S. ^cf. o]^, ^^ofl ^^1^ 

^o]^ .^J-7l i>i^^(313) ^ -^sll 01^^(314)01 ^^^^ ^1171:^(320) ^^]<^] ^ 
^ :e.^#(324)^ ^#*>^ H ^oil Ti^(376a)^ ^^^tFx:f. , ^f^^ Ti.f^ 

(376a) ^^11 '^l--^ia(383)# ^^l^m ^^<=^]^^ ^}^^^ ^Af^Vol TiN^ 

tl: ^ ^zl-7>>i^ ^^7] nm ;^l7l^l-^, £ 6h5q- ^o] ^^^(324) ^o|l^ Ti4^(376) 
=L ^, ^^7] Ti3ifl^(376)^ i^>>i5a^o.s. A}-%.^}c^ ^:&#(324)# :?i-ii-^=l 
^*>:[1 -^71 Ti2ll^(376)# ^l7l*>ig, £ 6i<Hl iAl^ wfcjl- :^ol >^V7l :a.J:^(324)«^l 
^^*(326)ol 

^l^^H. ^^*(326)ol ^A^^ ^6\] ITO( Indium Tin Oxide)^- IZOClndium 

Zinc Oxide)^ ^^tt ¥^^^(316a)^ ^^^>^ ^ ^<^] Ti#(378a)^ ^^^tlr^^. 

Ti#(378a) ^<^1 i^>^3(384)» ^^l^lfl ^EfloflA-l ^A}^c^ Tisfl^^ ^^i^} 

31 Ti^flei^ o]^^>c:^ ^^^^(316a)# ^2^-^>Jl ^>7l Ti^lj^^ ^^iTl^V^, £ 6j 

ofl i£Al^ H>sl- ^o] >^V7l :a.S#(324) -?1<^1 ?i^#(326)^ ^^sfl ^^^(314)3}- ^ 

5^^1^^(316)01 ^-^^^nf. 
tt^, S'goll £Al^ uVsq. ^ol, ^I27l^(33p)<^l l:^DllH€Ji(332)^ 
(334)# ^^^t!" ^. ^7l ;^1 171:^(320)31- ^^1271^(330)^ ^^v^f^l on ^ ^1 ^p^f^ 

^oMtb ^oi, ^ ^^^oilA-1^ ^eflofl Al-^£]^ iSellP^l>iH7]- o>ia Ti## ol 
^-^^^Al^xl-l- ^A^tVcf. olsf ^oi Til- ol-g-^ofl ofel- iSefl^l>iH-i- A>-g-oil 

^^fil ^-^^iS>>l^;^Hl^i^ 32lo^ nVi7j^(^Hfl oB^SAl4i>cl- ;j«2:«J-'S<HlAife iss^];=^l 
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^>£^1#. ^^^^ ^ -^efl<y^^. ^^^^ ^^^t}7] 

Ti4 Tim ^^#£^1-1- o]^^;^]!?!, ^ ^^^ofl^i^ ^oM 4^*^ ^<Hi 

*>M-» Ti» oi-g-^i-o^ ^>^^*>ji 1-1-1^^1^ #2flsl jESell^liH* ol-g-^H ^^^^ =r:£ 

<^11- Ti ^1^^^%-^ <^1-§-^H ^i^l^. 

- St!:, TllojE^^s). a]-:£^l^n>^ xi D>^5g^^ ol-g-^>o^ ^>^^*>:il ^ JB^l 

-i-^ ol-g-s>c^ ^^^^ ^£ o;ic]-. 

^^^^ Ti ^>i^J^# ^-§-*><^ ^-^^SAldii;^].!. ^]2,^}^ X^^H. Ti n>>, 

^l^^cJ-'^^ £ 6a~6j<^l £Al^ -B-AfB^H, Ti n>>^,5a^ -il^^^^^ol 

n+fif^^. £ 7<H1 ^^o^ ^^SAlrii;^)- nflt!- -g^^ 
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i 7<=>\] -£^1^ ti>sq. ^ol, 7ilolH^^(411). 4i>i^^(413) ^ -BE^l'y^^(374) ^ 
<H1^ Ti#(470,472,476)<^l ^^^S\o] o;^i:f. Ti^ ^^^-^^o] ^f-^>j7 ^-^^V 

^71 ;^171^ ^£ ^Jl ^HlTl^sH U-T^ # ^£ oXz^, ^7] Ti# 

(470,472,476)^ ^l7lsr>^l ^Jl ^7^ ;g-f , o]^^ o]^^\x^ ^efl 

atb, ti]:£^l#(412) Ti^(474)o] ^oj- oicf. .^Vy] a>:£^]f^(412)^ 

^&|^^^ '^]^<=>1;^ ^7] rcfl^ofl, Aj-71 al-£^]^(3i2) ^ofl u-o]- Ti#(474)^ ^ 

7l °fl^<Hl. ^71 «}:i^l^(412)3il- 41^^^(413) ^ ^511^^^(414)51 ^^^1 ^-f^^ 
^(ohmic contact)^ ^^^*]-7fl ^t=1-. ^, ^S.^]%-(U2) Tif^(<a ^^l-Tfl^ Ti-^^ 

^1^. Ti D>^^c)#^ 3L£efl^l>iE» ^-g-^H 3E 7<^1 £^1 

€ ^^^S^l^^V^ Ti ^>^^J^^ 7flolH^^(411), ti>£^l^(412). 4i^^i^(413), 
el1^(414) # ^1-14 ^ofl ^x^^ Si^c^. 3fl€ ^£ 

S. 8a~-£ 8d^ Ti^f TiSi ^z^^^^y ^ xi02^ It^^^^* <^l-§-^V ^ 
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71^(520) ^'^l Til 01^^^(511) ^ ;^11lTi5fl^(570)* ^^^s>:[i, ^^7] ;^117l^(520)<^l 

71101^^^^(522)^ ^f-tbcf. <^1<^^i, 7llolH^<=^#(522) ^S. 

^1#(512)3!}- ^pi^^^oi ^l2Ti2ll€(572)# ^^^*1-JL. >a-7] ^l2Ti 311^(572) ^<^1 
^^(513)3}- :E.Ell<y^^(514) ^ ;^l3Ti 21)^(574)^ ^^^W. 

^H, £^^1 i^^m ti>^ ^<=>1, ^oM Tisfl^^^l 7flolH^^(511), ^:£^1^(512), 
^>i^^(513) ^ -Bell"?] ^^(514) ^<^1 ^^1 7llolH^^(511)<^li4 

ti>:£^l# £^ ^^1^^(513) ^ :e. £11^^^(514) ^oil^ Si^-. 1=1-^1 

^i, 7llc:>m^^(511), te^l#(512), ^^^^^(513) ^ 01^^(514)^ S.^ Tisfl^ 
oil s]^ ^^^slT^q- Tiall^jij- 5£S.5ll^l ^-g-*H ^7] Tm^-Br 711 

<^1H^^(511), «!:-£^l^(512), ^>;^^(513) ^ ^efl tl^^(514) # a^o^£ §1-14 ^ofl 

^7]si\. :^o]^ d;i>^^^(513) ^ :^e11^^^(514)^ ^^^^ ^, ^^7] ;*lll7l^(520) 
^^T-i M.^^(524)^ /^l^^H, ^7l :e.^f^(524) ^ofl Ti02#(576a) 

^ ^^^^fJl 4^-?-«»ll n>r^i3(582)* ^^1^1^ ^ ^V^^^IH- efl^^l^-l^ S^l-^V 
^, ^ol SA>51;^1 <:g«o^ Ti02# S.^^ ^^<H1 ^o] ^A>^ cg.^ 

^ Ti02# s|7ll ^1=1-. <^lfil- ^^S. TiOa^oll 

H2SO4M- "t^elTflsl ^z]-cfl^ 3|-^Al7lia, Ti02#<>l ^iTlslol .^71 ^Ji 

#(524) ^ofl^ £ 8b<Hl £Al^ Hl-sf ^ol ^^A^ IL'S(577)^ ^llTi025ll^(576)^ 
^711 ^v^. 
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;^llTi022fl^(576)-2.^ ^7] :e.Sf^(524)^ l-^^J^V ^EfloflA^ >^7l JB. 
:&#(524)* ^n^f^. £ 8c<^l S.^]^ w>fif ^o], ^:^#(524)<^1^ S^*(526)<:>1 

^^^-(524) ^llTi025^^(576)^ ^]7]^ ^S. 

^l^^^l ^£ ^cf. Ti02^ lOSQcmolJl ^4^^ 7H^^^ ^ 

85%olc].. iij-e^-Al, :a.^f^(424) ^^^] ^^^^ ;^fllTi02^^(576)^ ^l7l^>;=;l ^oj-i 
^ ^4«=>11 <^>^fl <^*J=^ ^71^1 ^71] ^cf. ojc^ ^o], Ti02sfl€# ^^<^1 ttfe^- 

<^l^^i, ;^ll7l^(520) ^^joll iTOM- IZOfif ^^^^(516a)# ^f^*>Jl 

=L Ti02#(578a)# ^^^*V ^ ^}^3.(584)S. Ir^^o^^^ -^l-BflojlA] 

Ti02^^ Ti02#^ ^^^1-^. ^^^^(516a) ^<^lfe £ 8d<^l ^a]^ 

^o] ^^Aj ^^(579)0. ;^ll2Ti025ll€(578)^ol u-tI] ^c^. 

-^7] >«fl2Ti024^(578)-^S. ^^^^(516a)^ IrS^J^ '^EfloilA^ a^z^-o. 
^^^f^, J£ 8e<Hl wj-sq- ^o] ^^^^(516)* ^^^^ ^ ^Til ^cf. olnfloiis^ 

^llTi023ll^ (576)5^1- ^>^>7HS ^1-71 >!fl2Ti024€(578)^ ^iT^^ ^JI 

7]s]?q ^^^msm) ^<H1 ^oy ^s. $xt\., 

f}-^. S^oll £Al^ a>s>f ^o], ;5ll27l:&(530)<Hl ^^^m^^^i532)^ 
(534)-a- ^-att ^. ^7) ^ll7l:^(520)Jil- ^]27l^(530)# ^-^Isfo^ ^ ^ 
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<98> .^1-71^ o^sfl ^-fl^SAldti^}^ £ 8e<^l wj-S). :^ol, 

^l'<^m^^(511), «}£^1#(512), ^^^^(513) ^ =efl^^^(514) ^ ^VM-s;) 

<99> ^l-^tl: w>^4 ^ ^^'Hl^i^ Ti IL^ Ti02^ sfl^^ lE^ 

^7] Tisq- Ti02l- ^^^SAl4i;^>^ ;^1st!-i=f. <=>]s-^^ ^ ^^s] ^^saI^^;^]. 

^ Ti^^ <^l-§-^H =T^£ ^31, Ti^q- #2fl A>^51^ <^l-g-*H ^ 

9X^^, Tii4 Ti02l- <^l-g-^H ^S. 9X^. Tisq- Ti02 ^ 

^/JE.e]]^^^ # ^o^iE ^ofl Tif^ol ^A^^ oXji M.SL^3\- ^^^^ # ^ 

oliE *>uf ^o]]^ Ti02#'^1 ^S. 9Xt^. atb. Ti02#^ ^l^:*!:^^^, ^£^1 

# dh:>s^^/:^efl-y^^ ^d\] ^£ o;^c)-. 

<ioi> .^v^^ a]-sq- ^ol, ^ ^^<HlAi^ Tii4 Ti02l- <^l-g-t!- ^S.^ 3fl^'§^J«J-'^<^] 

<102> TiSl- Ti02l- ^l-g-tb ^11^^ ^li^^^^J-'^ ^>^1<^1 7l<?le]-^ jLJZf, ^ 

^l^al-g-^ :a-^^<gSl oj-;^! ^s}- Jljj)-* ^ oj^^j ^cf. 

el^o], ^ HVt^o^ nj-A-^Jf^O.^. AV-g-s)^ Ti#oli4 ^^A^o^ Ti02#^ 
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1-^. 1-^^ ^ ojTil ^c|. ^ ^x:|o^ ^J^^^IEAldi;^Hl2:«eJ-«^^l^i^ 

i^>:ii^J#^S. A>-g-5]^ Ti^om ^^A^^l Ti02#^ ^l7l^ ^^7> ^^.^^ 

;^l)7lAl ^AJ^ ^ o;^^ -slj^SAl^di^V^ ^ ^4. 

c].^^ o;.^] n>^7j#^^ ^V-g-Slfe Ti^ojuf 

Ti02#-ar 5LSeil^]:^H<H] wlSfl ^^t!" #^<^1S-S, #^>=]z^-(wet etching)ol o}^^ 
^AiAiz]-(dry etching)<Hl JJflli^ ^^^^ ^ SiTfl ^c)-. tc|-e}-Al . -i^z^-A];^^ ^^l" 
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[^^^J- 2] 
^141^1-. 

3] 

sfufo] ^a-Y-Hl ^^^^ ^^i-^S. 5]-^ -^^^a^l^p^K 
41 
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[^^^•%^ 5] 

^] 27l^«^l ^^^^ Ir^nflS^i; 
^]27l:^oil ^^^^ ^el^Elf^; ^ 

>ll 171:^321- >^l27l^ AH oil ^71-S. i^*>^ 

6] 

^71 ^^^^ ^^1 Ti02^^ ^^>^ Sf-^V^ 

S!X^^^, ^^^m^]^B[o\] ^c>]s. Ti02#^ ^7i-s ^ 

[^^*^ 91 

^I6*j-~;*ll8*ch # Si^l^i. ^7] Ti02#^ 

101 



50-28 



1020020088430 ^^ o^^y., 2003/4/4 

^ s\-±<^^d\] ^^^^ ^i-B]-H^^]:^iE-l; 

i^^^^ 111 

[^^^1- 12] 

t; 13.1 

^^^^ S^^^^^ Ti02f^# i£^*>^ ^^^^ ^-^^^SAi^^K 
i^^^^ 131 

Ti #3zf Ti <^l-§-*H 7]^^^] 7\]o]^^^^ ^^m^ ^A; 



50-29 



1020020088430 ^^ <^^>: 2003/4/4 

141 

71^^011 ^^j^m 

^}^3lS. -i-S^Jt!: SA].^>c^ Ti#Sl <^^^ TiN^-^S 

1^^%!- 15] 

^7l ^V£^l# ^oii Ti#^ ^^1; 

^\^3.S. ^S.^^^ ^El]<^l^i SAl-srH Ti#Sl <^^# TiN#-^S. ^^a] 

^^^^ iJ-i^. 

16] 
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i^>i5LS l-S^J^ 'a-^'^l^i SAl-^fo^ Ti#^ <a-^ TiN#-^^ 

17] 

^113%H1 ^^^i, >^7l ^^^^^ ^^^^>^ ^^1^, 

^oil ITO( Indium Tin Oxide)#^ ^^^^>^ ; 
^1-71 ITOf- ^<H1 Tif^^ ^^]; 

^}^3.S. l-S^Jtb 'S-tfl'^l^i Ti^s^ <:g^^ TiN#o.s ^^^1^1^ 
181 

>H1131}-<H1 oJo^Ai, ^71 ^^^^H ^^^^31). ^5l]ol;^^^ 

^1^1^ ^7)11- ^7>S 3L^s:f^ 

[^np-*^ 191 

^Il8«j-<H1 ^^Ai, >^7l ^^J^l-^ ^^1^, 
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nj-iHS. -i-S-^J^ ^>El]ollAi Ti^o] <y«. <^^^ TiNf^O.^ ^S^Aj^l^ ^^]; 

TiN ^]7]^}^ ^ 
i^^^^ 20] 
21] 

;^114*J-~^117%V ^ ^119*J- c>li:, ^v^j-oil ojc^Ai, TiN#^ ^z]-7V^oi] 

22] 

23] 

;^114*j-~;^117*J- ^ ;«1119*J- # ^^7] Ti#^ ^^«-^<^l fi1«fl ;Hl 

241 

^123^<^1 9X^^^, ^z]-on^ ^* ^^i^S. 
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I^^l}- 25] 

;^124%H1 ojo^A^, ^7] HFl- ^Lf-^V^ ^^1-^^ sl-^ 

[^^^ 26] 

[^T^^ 27] 

28] 

^113*j-«ll 9Xo]^^. 

^1171^32}- :^l27l^^ ^^^1; ^ 

^1171^ ^ ^)27l^ Aj-Ojofl oV^^^^ ^^^t}^ ^7^]^ ^7}S. S.^^}^ ^-i- 

I^T^^J- 29] 

Tisl]^^: ^>^^*>^ cj-Tji; 
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301 

^129%H1 ^<Ha^, ^7] TllolB^^^ ^7^1^, 
^1 171^^011 ^>^^*>^ 

^}^3.S. IrS^J^ ^Bfl<^l^i ^^^}<^ Ti^^ ^-^ <^^^ TiN#^S. ^^a] 

^71 TiNf'^ Tisfl^^ ^^^^>^ 

I^^^ch 31] 

^}^3.S. 1:5.58^ ^l-Efl<^lAi ^A>s:H Ti^^ ^-f- '^^^ TiNf-^^ ^^a] 

^7i TiN#^ ^^*H Ti^ll^^ ^^^n^ ^ 
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[^^«^ 321 

^>^3S. ^^<^l^i ^Al-^Vcx^ Ti#s] <^«- cg^^ TiN#^S ^sj-A] 

^oM TiN^^ Ti3£ll^^ ^A^*>^ 

[^^*ch 331 

^<^1 ITO( Indium Tin Oxide)^^ ^^^^V^ ^7)]; 
>^7l ITO# ^<^1 Ti^* ^A^*V^ ^711; 

^}^^3.S. l-^^gt!- ^EfloflAl SA>3:H Ti#^ ^JfL TiN#-^S ^^A] 

^J-7l TiN^^ ^^s^H Ti3fl^^ ^^^^m ^]:7i]; ^ 
^]7]^}^ ^:^]S. o]^o]^ ^o. ^^o.^ ^|.- 

50-35 



1020020088430 ^^ o^^y; 2003/4/4 

i^^^^ 34] 

^129%H1 ^<HAi, ^1^^^ ^^j^H 

^1^1^ ^7>S. 5L^*m ^^1-9.5. ^fe 

[^T^^l- 351 

^i34%Hi 9X^^^, ^^7] ^mr^ ^^1^, 

^}:i^3.S. ^o^Eflofl/.-! ^A}t}c^ Ti#^ <^^^ TiNf^^^ ^s^a] 

^7] TiN#^ ^^*H Tisfl^^ ^^1; ^ 

^1-7) Tisil€# <^l-§-^H ^J-7l ^2^^H ^^dtb ^ ^7l Tisfl^ 

[^^*ch 36] 

^I29*eh<^l 9X^^^. ^^^^^ ^>^^*>^ 

^1-71 iTO^ ^^Aj Ti02#* ^^^§>^ 

Ti02^^ ^^^]-<=>^ ^^^^ Ti02^^^ ^^^^1-^ ^ 

-^71 Ti022}]^* oj-g-srH ^c^7l ITO# ^11^^^^ Ti02 
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I^^^d- 37] 

^129%H1 91'^^^, ^^^^><^ sl-dx^^^q- :E.5ilol;5i^^ 

^1^1^ ^^11- ^7>S i^sl-^ sr>^ 

38] 

^l37*J-o11 >^V7l 

^>-g-^H Ti02^<^1 sA>^>c^ Ti02#^ ^-^^^>^ 

^^^i Ti02#^ ^^^^ Ti023fl€# ^/^l; ^ 

^^^^ Ti02#^ <^]■%-^■^ ^7] ^s.^^ ^^^}<==^ ^^^t!" ^ ^12^^^^ 

i^^^^ 39] 

^H130~;^133«J-, ^135*J-, me^^ ^ ^138*J- ^ <^}=. ^^J"**!! ^7] :^}^ 

I^^^eJ- 40] 

^I30*ol-~;^fl33*j- ^ ^I35*cl- ^ ^'^H^i, TiN#^ ^z]-7>^oll 5]^ 

41] 
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l^^^^ 421 

43] 

[^^^ 441 

^I43«j-<H1 SZ<^A-1, -^Vjl HF» 5L^^^ ^^1-^^ 

[^T^^ 451 

^130%1-~;^133*J- ^ ms^^ # >a-7l Ti#^ ^z]-7>^cHl o^«|] 

[^^T^lJ- 461 

[^^^ 471 

^136%V ^l38*J-°fl ^1-71 Ti02^^ H2SO4I- 5£^sr>^ ^z|*-^<^l 

[^T^^ 481 

;*1136^ ;H138^<H1 9Xo]^^, ^^7] 4i^>^^ Ti02^^ ^^el^fl ^z]-oHo)1 o^gj) a]z^ 
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l^^^^ 49] 

T^Vriial- ol-g-^>o^ Tif-S] <a-^ <^^ofl SA>*H TiN## ^^^*>^ 

TiNf'* Ti^^* ^^^^m ^Til; 

^J-71 Tisfl^^ ^171^>^ ^^15. 

[^^^ 50] 

[^n^^J- 51] 

^149*J-«^1 ^cH^i. 2:A1.^<^1 tcj-sl- Aj.7i xi7> ^^s]<H TiN#ol 
[^^^1- 52] 

^l49«J-ofl ^<H^i, ^j-71 TiN* Ti^o]] ^z]-7l->i# ^-§-Al7l^ 
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[^^*^ 53] 

^152*J-«^1 SX'^M, ^7] ^z\7}^l^ Cl2 SE^ Cl2^^7Vi^ ^^^S. 

^. 

54] 

[^^^1- 55] 

^154%H1 -a:^ HFl- 3£^*>^ ^^^AS. iJ-^g . 

56] 

[^i^*^ 57] 
58] 
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